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Complexity rules
Bits and Atoms f low to meet our needs
W i t h o u t  a t o m  &  b i t  f l o w  n o t h i n g   
w o r k s  -  e c o n o m i e s  s o c i e t i e s  f o l d
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A tyranny of SIMPLE

- A s s u m p t i o n s  
- M e a s u r e s  
- T h i n k i n g  
- M o d e l s  
- D a t a

E v o l v e d  f o r  a n  s l o w  
c h a n g i n g  a n a l o g u e  

w o r l d  -  w e  c a n   
c o p e  w i t h  3 - 7   

i d e a s  a t  t h e  
s a m e  t i m e

“There are lots of simple 
solutions to complex problems 

and they are all wrong”



CHOOSING S imple

Simple decisions require little or no thinking

People much prefer 
to take this route !



Technology

Ecology

dependency J IGSAW

Economics

Society

Industry

Care

Markets

Trade

Education

Policing

Defence

Commerce

Security

Logistics

Finance

Government

Companies

W e  h a v e  n o  m o d e l  o r  u n d e r s t a n d i n g

“ S o m e t i m e s  w e  m i g h t  o b s e r v e  o r  i n f e r  s o m e  
l i m i t e d  re l a t i o n s h i p s  a l o n g  w i t h  t y p i c a l  

c h a r a c t e r i s t i c s”

“We have exceeded the bounds of our Math Frameworks 
and computer modelling is the only tool we have”

Law & Order

Defence

Education

Health

Institutions



E F F I C I E N C Y
The enemy of  res i l i ence

• A prime limiter of company change

• A threat to longevity

freedom
time 

space
resourcesto change



sustainab il ity
O n l y  p o s s i b l e  w i t h  n e t w o r k i n g

Reduce
Reuse

Repurpose
Recycle

A Green Agenda needs:

AI 
IoT 
BioTech 
NonTech 
SensTech 
Broadband 
Automation 
Connectiv ity 
Ne twork i ng  
Global isation 
Smart Societ ies

Effective Energy Storage 
New fabrication modes 
Novel Industry Models 
Creat ive Distr ibut ion 
Computer Model l ing 

E q u i t a b l e  S u p p l y  
Decis ion Support 
Causal Learning 

Wa r  G a m i n g  
Workable R4  

++++

FAR  TOO  

S IMPL I S T I C

N E W  VA L U E  

GENERAT ION



Continuing to do what we have always done, 
but far more efficiently, 

is not going to work !



Neither is changing all 
t h e l i g h t b u l b s . . . 
recycling or so called 
green energy….

...we have to think and 
act in radically different 
ways...



our future hinges new tech

This is where all 
the real action is 
going to be

Nano Bio

IT + AI

I t  s t a r t s  w i th  mater i a l  s c i ence /new process  managed  by  A I



• Raw Data

• Meta Data

• Small Data

• B I G  D a t a

E v e r y  s e c t o r  i s  a w a s h / o v e r w h e l m e d
What we HAVE TODAY

W h a t  w e  a c t u a l l y  n e e d :

B I G  U N D E R S T A N D I N G



MD       Programmer    Security    Researcher    Analyst

~ 3 . 5  ~ 2 . 5  
~ 1 . 5  

~ 0 . 5  ~ 0 . 2  

half life of knowledge
M o s t  o f  w h a t  w e  k n o w  &  u n d e r s t a n d  i s  w r o n g



CONFESS ION
Never  read  another  book

A new book i s  pub l i shed  every  13  s  

A pro fess iona l  paper  every  13  ms  

An interest ing  post  every  13  us  

Which  shou ld  I  read  -  how do   
I  choose  ? ?

I  need  he lp  !  

You need he lp  !  

Techno logy  can  he lp  ?



>20M texts available
<3M selected for analysis
Argument abstracted pro - con

No human re source  can  
do  th i s  !



TRUTH & W ISDOM
I n c r e a s i n g l y  t r a n s i t o r y  n o t  f i x e d



T h e  T r u t h  E n g i n e
Coming soon

A  c o r r e l a t i n g  
a g g r e g a t i o n  m a c h i n e  
a b l e  t o  d y n a m i c a l l y  g a u g e  
c o r r e c t n e s s  o f  p r o p o s i t i o n s ,     
s t a t e m e n t s ,  a n d  f a c t s …



• 5 years out - it all exists 

•10 years out - 50% in the lab 

•15 years out - 80% in the lab 

• 20 years out - Dreams

F u n d a m e n t a l l y  e a s y  a n d  r e a s o n a b l y  c e r t a i n
technology predict ion

N o  B S  o r  S c i e n c e  F i c t i o n  i n  
t h i s  p r e s e n t a t i o n  -  o n l y  
a c t u a l i t y  - w h a t  w e  c a n   
s e e  a n d  t o u c h … .



the b i gGER challenge
Predicting what customers wil l do with tech and when

They gave up privacy 
Outsourced security 
Google everything 
Continually adapt 
Share everything 
Ignore the rules 
Violate policies 
Never call IT 
Adopt early 
Adapt fast 
Open XX 

Self educate 
Rely on apps 

Self organise 
Prefere BMOB 

Embrace BYOD 
Bandwidth hungry 

Connectivity a right 
Habitual networkers 

Do their own support 
Change jobs by project 

Regard freedom essential



Augmented  R ea l i ty  1 995
Remote medical procedures + high tech maintenance + repairs

Tele-Surgery Ipswich to 

Dublin and the USA + 

DoD military take up

The motivations 

- training became impossible 

- who was going to be l iable ?
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NO GO I NG  BACK
Te c h n o l o g y  i s  l i k e  a  r a t c h e t

No machines  
- no food !



NO GOING BACK
O u r  d e p e n d a n c y  i s  t o t a l

Machines make all  
our complex  

products



Machines build machines
Humans  cannot  do  any  o f  th i s

We have never  been so  powerfu l  and capable



Why employ people
They can do th ings  that  robots  cannot

Humans often cheaper than robots



MANKind v Machine
A  d o n e  d e a l  -  l i t t l e  o r  n o  c h o i c e  !

R o u t i n e  
R e p e t i t i v e  
L a r g e  Vo l u m e N e w  

N o v e l  
C r e a t i v e

N O  T E C H N O L O G Y  E V E R

R E D U C E D  H U M A N  E M P L O Y M E N T  

T E C H N O L O G Y  A L M O S T

A L W A Y S  D I S R U P T S



Radical thinking ??

Funding Space X

Elon Musk





Radical thinking
Tra n s f o r m i n g  f o o d  p ro d u c t i o n



N o t h i n g  s t i c k s  a l w a y s  d r y  a n d  c l e a n
Hydrophobic Coatings



E m u l a t e s  v a s c u l a r  s y s t e m  w i t h  p o l y m e r
SELF HEALING PLASTICSSELF REPAIRING PLASTIC 
And layered  su r faces / coat ings



Self cleaning 
Printed panels 

Colour programmable 
Self repairing to a point 

Integrated energy storage

feasible Engineering 
Not  pos s ib l e  ye t  -  bu t  ce r ta in l y  f eas ib l e



STOP PRESS ??
No mov ing  par t s



PRinted wheels
H i g h  %  m a t e r i a l  r e c o v e r y



Basic engineering of your mobile phone connected to The Cloud
amplifying what you have





Micro-miniature laborator y on tr ial - in your pocket for <$1kmass spectrophotometer



BURNS

...many die or become disabled
through secondary infections...



RAPID HEAL
L i fe  chang ing  ou tcomes



OPEn hardware - printed functionality
No assembly required - posting designs intend of shipping atoms



…cost effective ??

ALL printed 



Trachea

Vertebral Disc
Injection Molded

Breathing Lung

Pr inted & programmed Parts



No casting, Pressing, machining
BOEING 777 > 300 parts now printed

Industry 4.0 is about edging towards 
sustainable futures



Tremors 
S u c k I T  a n d  s e e !



Device to DEVICE
Small Data off line medical information



Device to PRODUCT
Monitoring the in:out and effect…small data off line



3,4,5G nets
cannot support
the demands of
future traffic and
logistic networks…
but vehicle to vehicle
systems can…by providing
the most efficient and relevant
linking of users reporting their status
and sharing local/pertinent information 

Intelligent too ?
Nets and Clouds without infrastructure



atoms & bits
Service Info, Maps, Local Data, 
Music, Movies, Games, Adverts



Ship to
shore

Container  
to ShipH I D D E N  V A L U E

I n  e ve r y  o p e ra t i o n  &  s u p p l y  c h a i n



AI - HUMAN Conflict or cooperation 
We need a symbiotic relationship and help…



IBM WATSON - jeopardy
G e n e r a l  k n o w l e d g e  c h a m p i o n  b y  2 0 1 1



IBM WATSON - In medicine



D I Y  D i a g n o s i s  a n d  t r e a t m e n t
rolling out now



new tech destroys jobs
Whilst  changing the nature of  work and employment 

Lost in my l i fet ime:

Typists
Dockers
Milkman

Blacksmith
Secretaries

Drawing office
Xerox operator

Elevator operator
Computer operator

Telephone  operator
Comptometer operator

Financial report writers
++++

Testers
Tasters
Analysts
Advisors
Educators
Reporters
Strategists
Call centres
Report writers
Personal bankers
Personal assistants
Answering services

Investment bankers
Warehouse People
Personal Assistant
Tech  suppor t

Stock Trader
Receptionist
Forecasters
Train driver
Researcher

Journalist
Drivers

Pilots
++++

Lost in your l i fet ime:



Jobs CreateD/EnhanceD

Jobs to come:

3/4D Designer
Risk Profilers

Cyborg Engineer
Protein Designer
Crime Predictor

Digital Historian
Information Caretaker
Truth Engine Mediator

N-D Geometry Analyst
Component Repurposer

Genome-Protein Activators
++++

Material Programmer
Recycling Designers
Interface Designers
Machine Mediators
Wisdom Archivists
Genome Designer
Material Designer
Wisdom Monitors
Trouble Shooters
Nano-Engineers
Bio-Engineers
++++

Jobs to Be enhanced:

Leader
Mentor
Fabricator
Geneticist
Generalist
Proteomist
Multi-designer
Problem solver
Longevity advisor
Big Data Analyst
Cellular programmer
Material programmer
++++

Complexity analysts
Security Experts
Entrepreneurs

Technologists
Consultants
Arch i t e c t s
Detectives
Designers
Engineers
Modellers
Scientists

Medics
++++



SPACE

AIR

SEA

LAND

CYBER

x

Dominated by 
Government 

Forces

Dominated by 
Industry and 
Whitehats?

Defence domain moving to industry ?

The theatres and means of Warfare 
continually evolve, but governments do 
not have the necessary frameworks to 
deal with the growing Cyber Threat and 
it may fall upon industry to pick up 
that role

The big defence challenge is to make 
safe all infrastructures, facilities and 
peoples from simultaneous and delayed 
attacks across any one or combination 
of theses domains 

Stop press



Stored information growth

1986 

I can’t draw 

a dot small 

enough!!

.
1996 

0.001ZB

2006 

0.13ZB

2016 

13ZB

IoT will accelerate this trend to promote ever more on device storage    

ZetaByte = 1021    ExaB = 1018    PetaB = 1015     TeraB = 1012   

Prognosis:  IoT small data distributed 
          storage may exceed the  

internet  



The  ab i l i t y  t o  s o l ve  p rob l ems  
now  t rumps  pu re  and  i s o l a t ed  
academ i c  a t t a i nmen t… 

Hiring ?? 

Collaboration helps us 
get that balance right 
dynamically !

AI  and  Robot i c s  a re  the   
new too l s  o f  many  

pro fe s s ions



Top Down now dominated  by  Bot tom Up
INNOVAtion fl ipped

Consumer /SME

C o r p o r a t e s  
C o m p a n i e s  
I n s t i t u t i o n s

Toys

Tanks



th i n k i n g  a n ew

I know more about IT 
than you do, and your systems  

really suck !!

Attitudes & acceptance inver ted 

True or not this is the reality and 
people are doing their own thing - 
not obeying the rules, not following 
procedures, innovating and adapting 
on the fly…



resist or Adapt ?

The Survival of the most 

A D A P T A B L E

I n  r e a l i t y  w e  h a v e  n o  c h o i c e



Thank You
COCHRANE 
 a  s  s  o  c  i  a  t  e  s
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